Abstract-A numeral method for simulating three types of noise in atomic clock is presented, and the specific recursive functions to produce the random processes are given. The simulation is simple by computer, and it is useful for designing atomic clock before committing the system to a hardware realization.
INTRODUCTION
The noise model of atomic clock is a superposition of five noise types, they are named as white noise phase modulation (W-PM), flicker noise phase modulation (F-PM), white noise frequency modulation (W-FM), flicker noise frequency modulation (F-FM), and random walk noise frequency modulation (RW-FM) [1] , and the model is called power-law spectra noise model since the power spectral densities have a power law dependence on frequency [2] . For W-PM, W-FM, and RW-FM, we give a numeral simulation method.
II. NUMERAL SIMULATION METHOD Allan variance is expressed as
where n x is time datum,
 is the interval between points [3] . For the phase white noise, have
A. Simulation to W-PM
The noise level is from the Allan variance of conventional atomic clock. 
On the noise level, we select a point ( Via the simulation method above, one can simulate the three types of noise in atomic clock. An Allan variance can indicate the levels and types of present noise. For a given noise type, we select a value to be the most reliable indication of the Allan variance, as a result, the recursive functions produce these random processes
